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Brief Summary Text - BSTX (4): 

Calls centers that use digital switching systems have become commonplace in 
businesses and institutions throughout the United States and the world. Often 
these call systems use separate and functionally different automatic call 
distributor (ACD) servers and interactive voice response (TVR) servers. The 
ACD allows routing of calls received via a switch to a plurality of different 
agents, depending on the predetermined standards defined by the call center 
system. Examples of these standards include routing based on DNIS or ANI. 
Some call center systems also have skills based routing on a limited scale. 

Brief Summary Text - BSTX (1 1): 

In another aspect of the present invention, a call can be received within 
the call center switch from a public switched telephone network (PSTN) and the 
call is routed to a call center interactive voice response (IVR) server. The 
caller is queried to input a requested type of service. The call can also be 
routed back to the call center switch where the requested type of service can 
be matched to an agent and the call transferred to the agent. In still another 
aspect of the present invention, the call can be routed to another call center 
when the call has been in queue more than a predetermined period of time. A 
call can be prioritized based on one of at least number dialed (DNIS), number 
dialed from (ANI), and length of time a call is in queue. The call center 
system is also disclosed and includes a call center switch that receives 
incoming calls from a caller. A plurality of agents receives the routed calls 
where the agents are grouped by skills and each agent assigned a proficiency 
level for each skill. A processor is operatively connected to the switch for 
receiving the call from the call center switch and determining a requested type 
of service and what agent skills are required for handling the call. An 
automatic call distributor (ACD) routes an incoming call to an agent that has 
the highest proficiency level for the skills required for answering the call 
based on the requested type of service. At least one processor loads the 
graphical user interface of the ACD manager where a user can input information 
relating to the set up of stations, call center hours of operation, skills, 
DNIS and agents. 

Drawing Description Text - DRTX (3): 

FIG. 1 is an overall block diagram of the call center system of the present 
invention, a switching platform, public switched telephone network and a 
customer calling into the call center system. 

Drawing Description Text - DRTX (6): 
FIG. 4 is a block diagram illustrating the switch and call center system 
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messages transferred to the switch per minuts. A memory load block 278 could 
show the reading in percentage of the server's memory currently being used. A 
memory usage history 280 could show a graph of the memory load on the server. 

Detailed Description Text - DETX (77): 

Various switch parameters can ?lso be included where the database 
administrator or MIS personnel caii configuie g»e switch feature specific to the 
switching platform used to provide the switching matrix. This could allow a 
seamless alignment between the switching matrix and the call center system 
applications. £ 

Detailed Description Text - DETX (97): 

After the daily hours of operation are set, a user can also enter special 
hours for days that require adjusted hours of operation, such as by clicking 
holiday schedule tab 370 (FIGS. 23 and 29). This feature is especially useful 
for holidays, but can be used for other days, such as a regular staff meeting, 
when a user needs to deviate from the normal call center hours. If needed, the 
user can even set the call center to be completely closed on certain days. The 
day or range of days applying to the call center operation can be entered, as 
well as the month. A calendar can display a month at a time. A finished 
screen can confirm changes for the settings. An open time can also be set, 
such as in fifteen-minute increments. This can all be accomplished using 
menu-driven screens. It is also possible to use an advanced format editor 
dialog box 372 (FIG. 30), where entries, such as opening and closing dates and 
times, are entered via logical expressions in text boxes 374. 



Detailed Description Text - DETX (103): 

The DNIS button 310 of the main screen 300 toolbar 301 opens the setup DNIS 
dialog box or window 402, where a user can create, modify, setup routing 
features and disable the various DNIS numbers used in the call center system. 



Detailed Description Text - DETX (157): 

The Supervisor application of the present invention, every 15 minutes (or as 
configured with the switch) has the ACD server write out statistics to the 
historical database 120 of the SQL server 1 18. Managers are able to view, 
drill, filter the presentation of these statistics and retrie 
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where boards are inserted within the shelves and slots of a switch for a Tl 
trunk or analog line unit. 

Drawing Description Text - DRTX (12): 

FIG. 10 is a block diagram of the HIL signal circuits and the relation 
between the switch and call center system of the present invention. 

Detailed Description Text - DETX (3): 

As shown in FIG. 1, the call center system 100 works in conjunction with a 
switching platform 102, which in one aspect of the present invention, could be 
a 20-20 switch as manufactured by Harris Corporation of Melbourne, Fla. The 
switching platform 102 is connected to a public switched telephone network 104 
and customer 106. The call center system 100 includes an Interactive Voice 
Response (IVR) server 108, which also doubles as a call logger/recorder. An 
Automated Call Distributor (ACD) server 1 10 includes an ACD manager application 
and also acts as a call center server administrator. It is connected via 
TCP/IP links 1 12, in one aspect of the invention, to individual agent 
workstations 1 14, the IVR server 108, and a call center supervisor 1 16 with a 
teleset. The IVR server 108 has bidirectional communication with the switching 
platform 102 and ACD server 1 10. A Structured Query Language based (SQL) 
database server 118 is connected (with historical database 120) to ACD server 
1 10 and IVR server 108 via TCP/IP link connection 1 12. Naturally, the server 
118 could work as an ACD server because it also is a Windows NT server, as is 
server 110. The dashed line indicates the close association among the various 
servers and applications. 

Detailed Description Text - DETX (9): 

The Computer Telephone Integration (CTT) contains developer tools and 
programming interfaces to allow development and integration of the system 
components, such as shown in FIGS. 1 and 3. It can reside as a node on a LAN 
or corporate WAN, and allows for existing disparate applications to communicate 
through a common interface as known to those skilled in the art. It also 
serves as an accessible networked link for new systems and applications to 
interface rapidly with the call center system components. The CTI can provide 
an interface between the call center system and a network environment that is 
CSTA, TSAPI and TAPI standard components, and translate various proprietary 
call control and telephony control commands, such as used with a Harris 20-20 
switch, into a format that is widely accepted as the standard for call center 
applications. 



Detailed Description Text - DETX (14): 

Using the ACD server administrator 126, a database administrator or MIS 
personnel can open different windows to configure the parameters of the 
switching platform 102 and match up the switch features specific to the 
switching platform used to provide the switching matrix. This configuration 
ensures a seamless alignment between a switching matrix and system 
applications. 

Detailed Description Text - DETX (23): 

Installation of the software of the call center system of the present 
invention typically will require that the switching platform 102 be installed 
first and that the appropriate network topology be in place to accommodate the 
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host interface link (HEL) on LAN and network interfaces required by the 
different applications. IP addresses are required for each server as would be 
known to those skilled in the art. The total number of IP addresses required 
would ultimately depend on the number of servers and level of redundancy 
incorporated into the network topology. Power and space requirements would 
also be dependent on the total number of servers and level of redundancy 
required, as known to those skilled in the art. 

Detailed Description Text - DETX (24): 

Basic components of the switching platform 120 database are illustrated in 
FIG. 3. The switching platform uses components (shown by commonly known 
acronyms) used by those skilled in the art. These components include the BOA 
150, TRU 152, EXT 154; Class of Service (COS) 156, FEA 158, ROU 160, CONN 162, 
PEL 164, BC 166, DIA 168, COL 170, PAT 172, FAC 174, TRU and IVR. 



Detailed Description Text - DETX (25): 

As shown in FIG. 4, the call processing through the switching platform 102 
defines what type of circuit boards 175 are inserted into respective shelves 
and slots of the switch 102. These inserted cards operate with the TI trunk 
board or an analog line unit 176. 



Detailed Description Text - DETX (26): 

The basic call flow of the switch software contained on the switching 
platform 102 can be described as follows with reference to FIGS. 1 and 3. 

Detailed Description Text - DETX (27): 

1. Calls enter the switch 102 from the public switched telephone network 
104 on an incoming trunk 152. 

Detailed Description Text - DETX (34): 

Under the COS prompt of the switch, a particular COS is added. The feature 
class 158 defines a unique set of system features. This table is checked to 
see if dialed feature access is allowed (internal features). The routing class 
(ROU) defines outbound routing privileges. The routing class gets checked in 
the route pattern (PAT) 172 (outbound privileges). 

Detailed Description Text - DETX (36): 

Under the COL prompt of the switch, a collect and route name is defined. 
All possible digit sequences can be entered. This is most likely where 
collections such as NXX XXX XXXX=route-request-l will be defined in order to 
get a call to the call center system. Also collections such as 1XXX=STA can be 
entered in order to dial from extension 1000 to 1999 as an example. 1XXX is 
the dialing range for extension access. S 

Detailed Description Text - DETX (37): 

Under the PAT 172 prompt of the switch, a route pattern name can be defined. 
A route pattern gets the call out of the switch, such as either to an IVR 108, 
as is the case with the call center, or to an outside trunk connection 1 52a. 
There is an ordered list of routing options, which may include queuing, for 
outgoing call completion. By the routing class, a user can specify who can and 
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cannot get routing out of the system. Also, day of week and time of day are 
configurable. 



Detailed Description Text - DETX (38): 

Under a fact prompt of the switch, a facility (FAC) 174 is defined. A 
facility points to a trunk group in order to get a call routed out of the 
system. For a HIL station, a facility states what profile of information to 
send to the host when dialed (e.g., profile 39 is used for HIL stations to send 
a packet of data to the host). For a facility pointing to a trunk group, 
commands such as SDI 15 are used to send up to 15 digits out of the system. 
These can be outpulsed on the trunk group via DTMF, in most cases. 

Detailed Description Text - DETX (39): 

Under the TRU prompt of the switch, a trunk group 152 is defined. A trunk 
group must all be connected to the same place (to the local CO or IVR) and will 
need an incoming COS and circuits defined as well. 

Detailed Description Text - DETX (40): 

The switch uses a route request as illustrated in FIG. 3. A call is 
received by the switch . Information is sent to the call center system 100 via 
a route request profile. The call center analyzes data and sends route update 
profile back to the switch . The call is routed to an agent according to new 
information (extension number) received. Each route request defines: (1) what 
profile the switch should use in its route request to the call center system; 
(2) the LAN link to which to send the message, if more than one; (3) timers for 
how long the switch should wait for an initial response message; and (4) 
failure destination to direct calls in the event of a LINK or call center 
outage. Normally these will be directed to a master number of a hunt group, 
with optics ready to answer these calls. 

Detailed Description Text - DETX (41): 

A route request configuration (FIG. 5) is operative with valid route request 
numbers, which are in the range from 1 to 20, corresponding to route-request- 1 
to route-request-20. The HIL protocol includes a set of predefined profiles 
that allow a user to define what call information is sent in route messages. 
The user can decide what types of information the host needs for different 
types of calls and can ensure that calls are routed to a route request that 
will contain the proper profile of information. The call center system 100 
could use profile 39, which includes: dialed number, access code, authorization 
code (i.e., ANI), account code, initiating trunk group, initiating circuit, 
routing class, extension ANI, string and switch ID. 

Detailed Description Text - DETX (43): 

Communication between the switch and the call center system is established 
via the Host Interface Link (HIL), which in one aspect of the present 
invention, could be a LAN link. The Ethernet control unit (or LAN gateway) 
installed in the switch acts as a gateway between the LAN protocol stack and 
TCP/IP. The system supports a maximum of 16 LAN HILs. 

Detailed Description Text - DETX (45): 
A logical devices table (FIG. 7) defines logical names for devices 
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configured in the system device table. The name a user assigns to a LAN link 
must be a user defined name. The user will use this name when configuring 
other tables in the switch for the call center application. The logical device 
name may be up to 10 characters long. There are certain reserved names that 
cannot be used. The valid logical device type to use is call link. 

Detailed Description Text - DETX (48): 

In the basic switch process for the call center system operation of the 
present invention, calls are received by the switch . Information is sent to 
the call center system via HIL link. An idle agent is located. Update is 
routed back to the switch for idle station. This is how an agent gets the 
call. The application of an HIL signaled circuit involves agent stations where 
the call center system is responsible for delivering a call to an agent along 
with a screen of call related data on a separate terminal. In the case of the 
call center system 100, just how to answer the call will be displayed, unless 
the customer builds a screen pop. The tools are in place for this to happen, 
but it is not automatic. It allows the telephone to become a universal 
terminal. Ready, wrap and event are states that the agent may be in. 

Detailed Description Text - DETX (50): 

Calling a HIL station is similar to calling a normal station. Ring back is 
given to the caller during the call presenting phase. However, for some 
applications, it is not desirable for the caller to hear the ring back. 
Silence is a preferred option. The circuit location is an available port on an 
analog line unit in the switch . A class of service (COS) can be assigned and 
it enables an HIL station to place a call, as well as receive (a normal analog 
type of COS). The signaling type does not matter because it is ignored and an 
HIL process code is used instead. 

Detailed Description Text - DETX (53): 

In order to save agents and operator time, callers can first be sent to the 
P/R 108. As an example, callers can enter the digit "1" for a given type of 
service or a "2" for some other type of request. Once the IVR collects the 
appropriate request, it will transfer the call back to the switch so that it 
can then transfer it over to the call center system. Here the appropriate 
skill (based on the service that the caller requested), for a given agent can 
be matched and the call center system will send the appropriate process code 
back for an agenfs HEL station. 

Detailed Description Text - DETX (73): 

An additional window screen 250 of advanced settings (FIG. 18) is provided 
by clicking the advanced button 252 located in the configure ACD server window 
240. These advanced settings can include the HIL interface type and the type 
of link used to connect to the switch, such as the DCA serial link 254 or LAN 
TCP/IP link 256. Because a serial link is slower, a DCA serial link is only 
used for a small call center system. If a call center has more than 25 agents, 
a LAN TCP/IP link can be used. The user also sets all the parameters listed 
within data entry lines 258 based on the switch . The network address is the IP 
address. 



Detailed Description Text - DETX (75): 
Database settings 260 can also be established with a database server alias, 
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which is a BDE alias for connecting to the SQL server. A user name field is 
optional, but could be used to restrict access to the database. A default 
value could be SA for the system administrator. Passwords can also be entered 
such as a user name in a previous field, but would not be needed to access the 
database. The control tab could also include redundancy 262, which can include 
primary or backup servers 262a, 262b, as well as a backup host address 264 
having the IP address of the backup host and a redundancy port 266, which is 
the IP port to allow communication between servers. An install license button 
270 can be clicked to open a window that allows the entering of license keys. 
The usage tab 272 (FIG. 19) can be checked to show server memory. The memory 
block 274 could show the amount of available memory, the total memory and a 
total memory in use. An object block 276 could show the amount of dial pads 
and agents in use and the number of calls currently being handled, and the 
amount of RAM that each is using. The HIL/MIN reading is the number of 
messages transferred to the switch per minute. A memory load block 278 could 
show the reading in percentage of the server's memory currently being used. A 
memory usage history 280 could show a graph of the memory load on the server. 

Detailed Description Text - DETX (77): 

Various switch parameters can also be included where the database 
administrator or MIS personnel can configure the switch feature specific to the 
switching platform used to provide the switching matrix. This could allow a 
seamless alignment between the switching matrix and the call center system 
applications. 

Detailed Description Text - DETX (97): 

After the daily hours of operation are set, a user can also enter special 
hours for days that require adjusted hours of operation, such as by clicking 
holiday schedule tab 370 (FIGS. 23 and 29). This feature is especially useful 
for holidays, but can be used for other days, such as a regular staff meeting, 
when a user needs to deviate from the normal call center hours. If needed, the 
user can even set the call center to be completely closed on certain days. The 
day or range of days applying to the call center operation can be entered, as 
well as the month. A calendar can display a month at a time. A finished 
screen can confirm changes for the settings. An open time can also be set, 
such as in fifteen-minute increments. This can all be accomplished using 
menu-driven screens. It is also possible to use an advanced format editor 
dialog box 372 (FIG. 30), where entries, such as opening and closing dates and 
times, are entered via logical expressions in text boxes 374. 

Detailed Description Text - DETX (103): 

The DNIS button 310 of the main screen 300 toolbar 301 opens the setup DNIS 
dialog box or window 402, where a user can create, modify, setup routing 
features and disable the various DNIS numbers used in the call center system. 

Detailed Description Text - DETX (157): 

The Supervisor application of the present invention, every 15 minutes (or as 
configured with the switch) has the ACD server write out statistics to the 
historical database 120 of the SQL server 118. Managers are able to view, 
drill, filter the presentation of these statistics and retrieve reports from 
this database using the same flexible supervisor platform that provides the 
real-time reporting. 
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Detailed Description Text - DETX (219): 

In another aspect of the present invention, various tools permit the 
construction of scripts in accordance with the present invention. String 
substitution allows variables to be substituted in any field that expects a 
string. To invoke substitution, a user can enclose a variable name in angled 
brackets (e.g., <var>). An expression evaluation allows complex 
mathematical expressions to be evaluated in real time. Several actions expect 
numeric values as parameters. In these cases, an expression may be used in 
place of a pure number. An expression includes numbers, variables and math 
operators. 

Detailed Description Paragraph Table - DETL (7): 

Default Field Description Configuration Wink A wink is a brief cycling of 
bit states on the Checked Before digital line - equivalent to toggling the 
phone Pickup off hook, then back on. Check this field to issue a wink before 
answering the incoming call. Wink This is equivalent to toggling the phone 
ofFUnchecked After hook, then back on. Check this field to issue Pickup a 
wink after answering the incoming call. Wink Controls the delay before or 
after the wink 500 Duration surrounding the actual answering of the call. If 
"Wink Before Pickup" is on, the wink will occur followed by (if the default 
value is used) a 500 ms delay before picking up the call. The half second 
delay in this case pre- vents the phone switch from misinterpreting the wink. 
Transfer Allows you to finely tune the timing of a call wait 250 ms Sequence 
transfer to another number. The default dial flash configuration should work 
in most cases. If hook you have trouble with the transfer, try chan- wait 250 
ms ging the waits around the flashhook (this dial number simply means the 
phone is toggled on hook, wait 125 ms then back off). Use the add, delete and 
(i.e., waits insert buttons along with the options 1/4 sec, issue in the drop 
down menu (see list below) the flash hook, to change the transfer sequence 
wait 1/4 sec, instructions: dial the new wait x ns number, wait dial 
flashhook 1/8 sec, then dial number hang up) hangup pickup set DTI bits 

Claims Text -CLTX (4): 

4. A method according to claim 1, further comprising the steps of: 
receiving a call within a call center switch from a public switched telephone 
network (PSTN); routing the call to a call center Interactive Voice Response 
(IVR) server, and querying the caller to input a requested type for service. 

Claims Text - CLTX (5): 

5. A method according to claim 4, further comprising the step of routing 
the call back to the call center switch, matching the requested type of service 
to an agent, and transferring the call to the agent. 

Claims Text - CLTX (10): 

10. A method according to claim 8, further comprising the steps of: 
receiving a call within a call center switch from a public switched telephone 
network (PSTN); routing the call to the call center IVR server, and querying 
the caller to input a requested type for service. 

Claims Text - CLTX (11): 

1 1. A method according to claim 8, further comprising the step of routing 
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the call back to the call center switch, matching the requested type of service 
to an agent, and transferring the call to the agent. 

Claims Text - CLTX (18): 

18. A method according to claim 14, further comprising the steps of: 
receiving a call within a call center switch from a public switched telephone 
network (PSTN); routing the call to a call center Interactive Voice Response 
(IVR) server that is integrally functional with an ACD server; and querying 
the caller to input a requested type for service. 

Claims Text - CLTX (19): 

19. A method according to claim 18, further comprising the step of routing 
the call back to the call center switch, matching the requested type of service 
to an agent and transferring the call to the agent. 

Claims Text - CLTX (21): 

21. A call center system that routes calls to individual agents within a 
call center comprising; a call center switch that receives incoming calls from 
a caller a plurality of agents that receive routed calls, said agents being 
grouped by skills, wherein each agent is assigned a proficiency level for each 
skill; an interactive voice response (IVR) server that is operatively 
connected to the switch for receiving the call from the call center switch and 
soliciting information from a caller to determine a requested type of service 
and what agent skills are required for handling the call; and an automatic 
call distributor (ACD) server that is functionally integrated with the IVR 
server for routing an incoming call to an agent that has the highest 
proficiency level for the skills required for answering the call based on the 
requested type of service, and operative to hold calls in queue a predetermined 
period of time in order to obtain an agent with the highest proficiency level 
before routing the call to an agent having a lower proficiency level. 

Claims Text - CLTX (24): 

24. A call center system that routes calls to individual agents within a 
call center comprising: a call center switch that receives incoming calls from 
a caller, a plurality of agents that receive routed calls, said agents being 
grouped by skills, wherein each agent is assigned a proficiency level for each 
skill; a processor that is operatively connected to the switch for receiving 
the call from the call center switch and determining a requested type of 
service and what agent skills are required for handling the call; an automatic 
call distributor (ACD) server for routing an incoming call to an agent that has 
the highest proficiency level for the skills required for answering the call 
based on the requested type of service, and operative to hold calls in queue a 
predetermined period of time in order to obtain an agent with the highest 
proficiency level before routing the call to an agent having a lower 
proficiency level; and at least one processor for operating an ACD manager 
having a graphical user interface where a user can input information relating 
to the setup of stations, call center hours of operation, skills, DNIS, and 
agents. 
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OpenLAN HIL Message 
Format 
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16 bits 


Number of H I L Messages in 
OoenLAN messaae. 


Message Length 


16 bits 


Length of the following H I L 
messaqe. 


Function Code 


2 bytes 


Identifies H I L message. 


Process Code 


1byte 


Identifies message subfunction. 


Message Data 


Variable 


Info required by message. 


Fill (message of 
odd size only) 


1byte 


Used only t o change message o f 
odd to even byte. 



FIG. 9. 

HIL Signaled Circuits 
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ABSTRACT 



A call center system and method of routing calls to indi- 
vidual agents within a call center is disclosed. Skills data, 
including a listing of skills and proficiency levels for each 
skill, are input via an automatic call distributor (ACD) 
manager having graphical user interface (GUI), to establish 
skills that will be available within the call center. Agents are 
set up that are used within the call center by listing each 
agent within the ACD manager and selectively mapping 
skills to each individual agent via the ACD manager and 
corresponding to what types of skills the agent possesses. A 
call is received within the call center and a requested type of 
service is determined and also what skills are required for 
answering the call are determined. The call is routed to an 
agent that has the highest efficiency level for the skills 
required for answering the call based on the requested type 
of service. 

34 Claims, 48 Drawing Sheets 
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